New monitoring software for larger clinical application of brachial artery flow-mediated vasodilatation measurements.
The reproducibility of brachial artery flow-mediated vasodilatation (FMD) is limited by the operator dependence of most measurement methods. A new automated computerized analysis of brachial artery ultrasound scan providing a continuous evolution of the diameter during acute hyperemia, reactive to short hyperemia of the forearm and hand, was tested in 10 normal volunteers and 26 asymptomatic patients with cardiovascular risk factors such as hypertension, hypercholesterolemia, heavy smoking, history of premature coronary heart disease and the metabolic syndrome. FMD was the percentage of the maximum hyperemic diastolic diameter from baseline. Within-reading variations in FMD and diameters were assessed by reading one scan from the same subject twice by two observers. The within-subject variability of FMD was assessed by analysing two repeated measurements in the same subject by the same operator 1 h, 1 week or 1 month apart. Coefficients of variation (CV) of repeated FMD readings were 7.5% in normal volunteers and 6.9% in patients with risk factors. CV of repeated FMD measurements 1 h apart were 7.8% in normal volunteers and 16.5% in patients with risk factors. In normal volunteers, CV of repeated FMD measurements 1 week apart was 9.6%, and in patients with risk factors CV of repeated FMD measurement 1 month apart was 18.1%. This method overcomes the variability of FMD measurement seen with conventional manual analysis in normal volunteers, and to a lesser extent in patients with major cardiovascular risk factors, thus supporting its clinical applicability to patients with disease conditions.